

















in this communication we found the same with the aid of the W- and the
X-amount the liquids give to the membrane. It also became clear from
this that when in the membrane of a system only downcurrents occur, the
D.T. of a system will follow from the W- and X-amount the liquids give to
the membrane, consequently from the W- and X-curves of the membrane.

If, however, we omit this restriction and if we assume, therefore, that
also upcurrents may occur, then it is clear that the three D.T.’s a, b and ¢
still remain possible ; then, the D.T. of a system, however, can no longer
be deduced from the W- and X-curves of its membrane.

In order to illustrate the above, we shall first consider one more
system, in which only a single substance diffuses. For this obtains what
was said in A; or B viz.: in a membrane, permeable for one substance
only is a downcurrent. In order to deduce this in a way differing a little
from the one we applied before, we take the system :

nXL | ln’ XL . . . . . .. (13

in which the liquid may contain an arbitrary number of substances; for
the sake of concentration we assume that L gives a greater W-amount to
the membrane than the liquid L’. The boundary planes of the membrane
have been indicated by the vertical lines.

We now imagine the right side boundary plane shut off by an
impermeable wall; we then represent this system by :

nXL| u |[nnXL . . . . . . . (19
in which u is the W-amount the membrane gets in the liquid L; when
there are m quantities of this membrane, this will contain mu mol. of water.

'If we now place the impermeable wall on the left side of the membrane,
then so much water will run from the membrane towards the right till the
right side liquid is in equilibrium with the membrane. As this right side
liquid changes its quantity and its composition in this way, we represent
the new system by :

nXL| w In\XL . . . . . . . (15
in which u’; is the W-amount the membrane gets in the new right side
liquid L’;. The right side liquid now has taken up m (u—u’y) mol. W.

We now place the impermeable wall once more on the right side of the

membrane, water will now run from the liquid L towards the membrane ;
we then get the system :

n XLi| w [nyXL, . . . . . . . (16)
in which u, is the W-amount the new left side liquid L, gives to the
membrane. So the left side liquid has given off m(u;—u’y) mol. W to the
membrane. We now find : with the transition of (14) into (16) :

liquid L has given off m (4; — u;) mol. W
liquid L’ has absorbed m (u —u;) mol. W.

The remainder, after subtracting these quantities viz. m(u—u,) mol. W
has been given off by the membrane.
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If we take m small with respect to n and n’, then L, u and L’ of system
(14) differ only a little from L,, u; and L’y in (16). .

If we call the transition of the water, mentioned above, a “‘sluice current”,
then we may say therefore :

E,. the sluice current takes the water from the liquid, giving the
greatest W-amount to the membrane, towards the liquid, giving the
smallest W-amount to this membrane,

Consequently we may say also:

E,. the sluice current takes the water in the same direction as a
membrane, in which the water runs downward.

As the sluice current is always possible, follows :

E;. in a membrane M (W) a downcurrent is always possible.

As with the diffusion of water only two directions can be imagined
however, one of which is impossible, follows :

E,. in a membrane M(W) the water must run downward.

We now imagine a membrane M(n) in system (14) instead of a
membrane M(W) ; this will then get a definite W-, X-, Y-amount, etc.
By moving the impermeable wall we then get once more the corresponding
systems (15) and (16). Instead of E; we now have:

F,. the sluice current takes every substance from the liquid, giving the
greater amount of this same substance to the membrane, towards the liquid
giving the smaller amount of this substance to the membrane.

So it depends upon the absorption of the membrane whether this sluice
current will take all substances in the same direction, or some substances
towards the left and other substances towards the right.

Instead of E; we now have: .

F,. the sluice current takes all substances in the same direction as a
membrane in which all substances run downward.

As the sluice current is always possible, it follows :

F3;. in a membrane M(n) a D.T. is possible in which all currents are
downcurrents.

Consequently a complete analogy exists as far as this between the
membranes M (W) and M(n). If now there were only two D.T.’s, one of
which should be impossible, then in accordance with E4 we might conclude
also: in a membrane M(n) only downcurrents are possible ; as, however,
more D.T.’s are possible (viz. the congruent one and the several mixed
ones) we may not draw this conclusion. So these considerations do not
raise any objection to the assumption :

F,. in a membrane M(n) upcurrents may occur as well as down-
currents.

Reversally it does not follow from this of course that upcurrents can
occur in reality ; we shall refer to this later on.

(To be continued.)
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